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CLAIMS 



[Glaim(s)] 

[Claim 1] The control valve which adjusts the amount of the exhaust gas which is foi-med in the interior in housing with 
the path for exhaust gas. and this housing, and flows said path for exhaust gas. The shank which supported this control 
valve, and the interior material of a proposal by which this shank has the hole penetrated free [ sliding ]. and was prepared 
in said housing. The valve structure for paths equipped with the holder which is formed in said control valve side of this 
interior material of a proposal, and forms the predetermined space of said shank, and padding of the metal fiber which is 
arranged in said predetermined space of this holder, and contacts the periphery section of said shank for exhaust gas. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the valve structure for paths for exhaust gas used for the exhaust gas 

recycling system of internal combustion engines, such as an automobile. 

[0002] 

[Description of the Prior Art] Drawin g 5 shows an example of an exhaust gas recycling system. The exhaust pipe with 
which an engine and 2 are connected [ combustion chamber ], 3 is connected [ combustion chamber / 2 ], and exhaust 
gas passes along 1 in drawing, the recycling exhaust gas cooler which 4 is connected to this exhaust pipe 3, and cools the 
exhaust gas from a combustion chamber 2, and 5 are exhaust gas recycling control bulbs. This bulb 5 introduces the 
exhaust gas which was connected to the recycling exhaust gas cooler 4, and was cooled by this recycling exhaust gas 
cooler 4, and adjusts the amount of recycling of the exhaust gas to an engine's 1 inlet pipe (not shown). 6 Is a control 
valve which is prepared in the exhaust gas recycling control bulb 5, follows with the negative pressure signal from an inlet 
pipe, and adjusts the opening of the path for exhaust gas. 7 is diaphram made of rubber which the negative pressure room 
8 is formed [ diaphram ] in the upper part, and operates a control valve 6 by differential pressure. 
[0003] Generally, an exhaust gas recycling system is constituted as mentioned above, and the exhaust gas from an 
exhaust pipe 3 is led to the exhaust gas recycling control bulb 5, after being cooled by the recycling exhaust gas cooler 4. 
And the amount of recycling is adjusted by the control valve 6. This exhaust gas is again supplied to an inlet pipe. This 
afterbums exhaust gas within an engine 1 , and the harmful nitrogen oxides in exhaust gas are reduced. In addition, 
although the exhaust gas drawn fi^om the exhaust pipe 3 is an elevated temperature, since the temperature of exhaust gas 
is reduced when led to the exhaust gas recycling control bulb 5 by being cooled by the recycling exhaust gas cooler 4, 
degradation of the diaphram 7 by heat is reduced. The conventional example indicated by JP, 52-89721, A in the 
aforementioned exhaust gas recycling control bulb 5 is given, and a sectional view shows to a detail more at drawing 4 . In 
drawing, housing with [in 10 ] the path 1 1 for exhaust gas to the interior, the path inlet port to which, as for 12, the 
exhaust gas from an engine's 1 exhaust pipe 3 is led, and 1 3 are path outlets which lead exhaust gas to an engine's inlet 
pipe (not shown). 14 is an annular valve seat which it is formed in the interior of housing 10 in the middle of the path 1 1 
for exhaust gas, and a control valve 6 contacts. 17 is a shank which slides on the interior of the interior material 18 of a 
proposal with which was connected [ control valve / 6 ] and housing 10 was equipped in the vertical direction. The cross 
section which prevents invasion of the carbon which 19 is laid by the lower part of the interior material 18 of a proposal, 
and is located in the upper part of the path 1 1 for exhaust gas, and is contained in exhaust gas is a horseshoe-shaped 
holder. 20 and 21 are pressure plates and pinch a diaphragm 7 among these. These pressure plates are carrying out disc- 
like, and the upper limit section 22 of the shank 17 of a control valve 6 is equipped with the center section. 24 is the 1st 
case fixed to housing 10 by three places (not shown) with the bolt 23. 25 is the 2nd case which collaborates with the 1st 
case 24 and pinches the periphery section of a diaphragm 7. The negative pressure room 8 is formed in a diaphragm 7 and 
the 2nd case 25. 27 is a compression spring which intervenes between the 2nd case 25 and a pressure plate 20, and 
presses a pressure plate 20 caudad. 28 is negative pressure installation tubing which free passage wearing is carried out 
at the 2nd case 25. and introduces the negative pressure from an engine's 1 inlet pipe into the negative pressure room 8. 
29 is a heat insulator which intervenes between the 1st case 24 and housing 10, and intercepts the heat from housing 10. 
[0004] In the conventional exhaust gas recycling control bulb 5 constituted as mentioned above, the exhaust gas first 
drawn from an engine's 1 exhaust pipe 3 goes into the path 1 1 for exhaust gas from the path inlet port 12. The exhaust 
gas is led to an inlet pipe from the path outlet 1 3 according to the opening of a control valve 6. This exhaust gas is mixed 
by the gaseous mixture of the fuel in an inlet pipe, and air. and it is led to a combustion chamber 2 and bums. The amount 
of the nitrogen oxides which are the injurious ingredients in exhaust gas is reduced by this. In addition, a control valve 6 
changes the opening of a valve according to the magnitude of the negative pressure drawn in the negative pressure room 
8 through the negative pressure installation tubing 28. By the way, in consideration of the eccentricity of the shank 1 7 by 
the variation of a components dimension, and the assembly variation of components etc., the clearance suitable between 
the hole of a holder 19 and a shank 17 and between the hole of the interior material 18 of a proposal and a shank 1 7 is 
prepared for the smooth switching action of such a control valve 6. 

[0005] the carbon with which the cross-section horseshoe-shaped holder 19 is contained in exhaust gas — the hole of 
the interior material 18 of a proposal, although it is attached in the lower part of the interior material 18 of a proposal in 
order to prevent invading inside so much — coming out — carbon — the hole of the interior material 18 of a proposal — 
it arises that cannot prevent invading inside, but carbon invades into the hole of the interior material 1 8 of a proposal. 
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sliding actuation of a shank 1 7 is not smoothly performed by this carbon etc., and a control valve 6 does not operate 
correctly according to the magnitude of the negative pressure in the negative pressure room 8. Moreover, if it is used for 
an engine with a supercharger (turbocharger), exhaust gas etc, will be further emitted to the 1st case 24 from leakage and 
there from the clearance in the hole of the interior material 18 of a proposal under the effect of path internal pressure 
outside (atmospheric air), and the Inside of an engine room will be polluted with exhaust gas etc. 

[0006] Then, the cutoff plate 32 (refer to drawin g 3 ) which fixed to the shank 17, and the labyrinth packing 31 (refer to 

drawin g 2 ) which fixed to the holder 19 like JP,57-38974,U were proposed like JP,63-174562,U. 

[0007] 

[Problem(s) to be Solved by the Invention] However, in labyrinth packing 31, the seal engine performance is greatly 
influenced by the dimensional accuracy of the hole which lets a shank 17 pass, and since what also has a high assembly 
precision is required, it will become expensive. Moreover, the seal engine performance is greatly influenced by the 
precision of the outer-diameter dimension and inside diameter of a holder 1 9 also with the cutoff plate 32. It was made in 
order that this invention might solve the above troubles, and it aims at obtaining the valve structure for paths for exhaust 
gas with cheap structure effective for preventing that carbon invades into the hole of the interior material of a proposal 
and. 
[0008] 

[Means for Solving the Problem] Housing with [ in the valve structure for paths for exhaust gas concerning this 
invention ] the path for exhaust gas to the interior, The control valve which adjusts the amount of the exhaust gas which 
is formed in this housing and flows the path for exhaust gas, The shank which supported this control valve, and the 
interior material of a proposal by which this shank has the hole penetrated free [ sliding ], and was prepared in housing. 
The holder which is formed in the control valve side of this interior material of a proposal, and forms the predetemnined 
space of a shank, and padding of the metal fiber which is arranged in the predetermined space of this holder and contacts 
the periphery section of a shank are prepared. 
[0009] 

[Function] The valve structure for paths for exhaust gas concerning this invention is [0010] which is what wipes off the 
carbon which has adhered with padding of the metal fiber which prepares the holder which is formed in the control valve 
side of the interior material of a proposal, and forms the predetermined space of a shank, and padding of the metal fiber 
which is arranged in the predetermined space of this holder and contacts the periphery section of a shank, and contacts 
that periphery section at the time of sliding of a shank. 

[Example] One example of the valve structure for paths for exhaust gas by this invention is explained with reference to 
drawing 1 below example 1 . or [ that the reference mark in drawing 1 is the same as the member shown in drawing 5 ] — 
or since the same sign was given to the corresponding thing, the overlapping explanation is omitted. This padding whose 
30 is padding of a metal fiber packed in the space formed by the holder 1 9 touches the peripheral face of a shank 1 7 for 
suitable elasticity. Thus, since padding 30 Is In a holder 1 9. even when exhaust gas cannot pass along the Inside of a 
holder 19 easily and the pressure in a path 11 rises, ventilation resistance is large, and the amount in which exhaust gas 
leaks from this exhaust gas recycling control bulb 5 Into an engine room decreases sharply, furthermore, the condition 
that it wiped and paid affixes, such as carbon adhering to a shank 1 7, since padding 30 touched for the suitable elasticity 
for a shank 1 7, and the shank 1 7 was cleaned — the hole of the interior material 1 8 of a proposal — since it enters Inside 
— a shank 17 — always — smooth — the hole of the interior material 1 8 of a proposal — being able to move up and 
down inside, a control valve 6 operates correctly according to the magnitude of the negative pressure in the negative 
pressure room 8. Of course, since padding 30 is metal, It does not deteriorate with a little heat, either, but holds the 
above-mentioned function for a long period of time. 

[001 1] The padding 30 of an example 2. metal fiber knits the metal thin line (for example, steel which Is SUS310S) whose 
wire size is 0.15mm like the volume on knitted fabric, and winds this up in the shape of a roll, for example, is 3 1cm. It 
considers as the padding 30 with bulk density which is about 1g of hits. The bore of this padding is almost the same as 
the diameter of a shank 1 7, or somewhat large, and an outer diameter is almost the same as the bore of a holder 1 9, or is 
somewhat small, and makes height larger than the distance between a holder 19 and the interior material 18 of a proposal. 
If this padding 30 is assembled in the condition of drawing 1 , as a result of being compressed into shaft orientations, 
padding 30 will swell to homogeneity and will contact the surroundings of a shank 17 for suitable elasticity at a shank 17. 
A severe assembly precision with such cheap and padding 30 is not required. 
[0012] 

[Effect of the Invention] Above like, since the valve structure for paths for exhaust gas concerning this invention Is 
equipped with padding of a metal fiber in the holder, it can lessen the amount of the exhaust gas which the ventilation 
resistance of the exhaust gas which passes by cheap structure along a holder is made to increase sharply, and leaks to an 
engine room. Moreover, since the carbon with which padding contacts the shank periphery section and adheres to the 
periphery section of a shank is wiped off, it can slide smoothly [ a shank ] at the hole inside a proposal, and a control 
valve is effective In always operating correctly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is the sectional view showing one example of the valve structure for paths of this invention for exhaust gas. 

[Drawing 2] It is the sectional view showing an example of the conventional exhaust gas recycling control bulb. 
[Drawing 3] It is the sectional view showing other examples of the conventional exhaust gas recycling control bulb. 
[Drawing 4] It is the sectional view showing the example of further others of the conventional exhaust gas recycling 
control bulb. 

[Drawing 5] It is a schematic diagram for explaining a common exhaust gas recycling control system. 
[Description of Notations] 

5: An exhaust gas recycling control bulb, 6:control valve. 7:diaphragm, 8:negative pressure room, 12:paths inlet port. 
13:paths outlets. 17:shank. the interior material of 1 8:proposals. 19:holder. 30 : padding 
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